he current best reperfusion strategy for patients presenting with an ST-elevation myocardial infarction (STEMI) is primary percutaneous coronary intervention (PCI). 1 The American College of Cardiology (ACC) and American Heart Association (AHA) set a goal to attain a door-to-device (DTD) time below 90 minutes for patients with STEMI. This included patients who initially presented to facilities not equipped to perform PCI and were then transferred to hospitals that had this capability. Hospitals nationwide have managed to dramatically shorten their DTD times since the target of 90 minutes was introduced in 1999. Unfortunately, delays in inter-hospital transfer have been responsible for failing to reach this target for the majority of the transfer patient subset. 1 Target DTD time is identical for both urban and rural hospitals. A hospital is considered rural if it is located in an area of low population density, compared to an urban or suburban hospital. To be considered a rural tertiary care center, the hospital must meet additional criteria outlined by the Centers for Medicare & Medicaid Services. The first criterion is that the hospital must have at least 275 beds. If this does not apply, criteria for the Medicare patient population served at the hospital may be applied and includes stipulations that at least 50% of patients must be referred from other hospitals, 60% of patients must live at least 25 miles away, and 60% of all Medicare services must be provided to patients living at least 25 miles away. 2 Longer DTD times for transferred patients were reported for rural teaching hospitals compared to urban centers. 3 This disparity is partially attributable to greater geographic separation of facilities leading to relatively long transportation times. In the rural setting, other factors posited for contributing to transfer delays include inadequate staffing of emergency medical services T personnel, lack of 24/7 in-house cardiac catheterization laboratory team, effects of weather on transportation, and lack of experience managing STEMI at community hospitals due to relatively infrequent occurrence. 4 Nevertheless, feasibility of achieving DTD times of < 90 minutes in rural settings has been demonstrated, both with and without a protocol for rapid triage and transfer. 5, 6 The time of day a patient presents with STEMI is an important prognostic factor. In a recent study looking at the time of presentation for STEMI patients prolonged DTD times were documented at higher frequency during after-hours compared to regular business hours. This meta-analysis reported a small increase in short-term mortality compared to regular business hours. 7 The aim of the current study was to determine whether any differences exist in DTD times at our rural tertiary care center between regular business hours and after-hours, including weekends and holidays. We also examined seasonal variability for DTD times and impact on transportation time to the hospital, which have not been studied previously. transferred patients who initially had non-diagnostic electrocardiograms at referring hospitals but later had diagnostic electrocardiograms upon arrival to our emergency department (figure 1).
Methods
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After these exclusions, 412 patients remained. In-house mortality data and DTD times were collected retrospectively from the SJH Cardiac Database Registry that participates in the DTD time was defined as the time from arrival to the facility to time of catheterization device deployment in the affected coronary artery. At our institution, the DTD time was applied to patients presenting by private vehicle directly to the Emergency Department or to Urgent Care.
In some cases, patients who arrived at Urgent Care were transferred to the Emergency Department before going to the catheterization laboratory due to time of presentation and the need for telemetric monitoring. For patients arriving at SJH from the field via ambulance, the first medical contact to device (FTD) time was used as a surrogate measurement; this started from the time emergency medical services made contact with the patient after arriving on scene, continuing through with transportation time, and ending at the time the device was deployed. The door-1-to-device (D1TD) time was used as a surrogate measurement for transferred patients, starting from arrival to, and departure from, the referring hospital (door-in-door-out [DIDO] time), continuing with transportation time, and ending with the time of device deployment.
Whereas the initial electrocardiogram on presentation was non-diagnostic for some patients presenting to our emergency department and outside hospitals (n=29), a subsequent diagnostic electrocardiogram prompted activation of the Rescue One protocol. In these cases, electrocardiogram-to-device time was used as a surrogate for DTD time, and was defined as the time from when a STEMI was diagnosed by electrocardiogram to the time of device deployment. Fisher's Exact test. A test was considered statistically significant if the P-value was calculated to be < 0.05.
Results
In this study, DTD times were found to have a positively skewed distribution (figure 2). The median DTD time for all groups, which included both directly admitted and transferred patients, Median DTD times and the proportions of patients with DTD times above and below 90 minutes were compared among the four methods of arrival (Table 1) . Differences between DTD times were found to be statistically significant (P<0.0001). No differences were observed between the median DTD times for the Urgent Care and Field groups on head-to-head comparison; this is likely because such differences were too small to be detected in these small sample sizes. The majority of patients in the Emergency Department, Urgent Care, and Field groups achieved DTD times below 90 minutes, which was not seen in the Transfers group. However, 81% of transferred patients achieved D1TD times below 120 minutes. In this small subset of patients, individual transportation times for all patients in the Field group were plotted by season ( Figure 5 ). Median transportation times were shortest in the Fall (44 minutes, n=10) and longest in the Spring (74 minutes, n=5). The proportion of patients with DTD times below 90 minutes ranged from 51% to 69% in spring and fall respectively, though these differences were not found to be statistically significant (P=0.0541). 
Discussion
In the present study, statistically significant differences in DTD times by method of arrival were observed (P<0.0001). Median DTD times were found to be shortest in the Emergency Department and Urgent Care groups, confirming that patients who present directly to the hospital have the shortest DTD times. The longer DTD times in the Field and Transfers groups can be explained by the transportation time, which was included in the surrogate DTD time measurements for both of these methods of arrival (FTD time and D1TD time respectively). This added transportation time is a strong contributing factor to why fewer patients achieve DTD times below 90 minutes for these two methods of arrival. Fortunately, transferred patients will have an increase in the target time to receive PCI, since the 2013 ACC/AHA guidelines recommend a FTD time of less than 120 minutes for transferred patients. 1 In our study, 81% of under 90 minutes without a system of rapid triage and transfer in place. 6 While the aforementioned studies focused on transferred patients, a 396-bed referral hospital for STEMI patients located in rural New Hampshire collectively examined arrival of STEMI patients from both the emergency department and the field. 4 After initiating a protocol for rapid triage and transfer of STEMI patients, they reported 77% of patients achieving DTD times below 90 minutes with a median DTD time of 67 minutes (n=79) and a 30-day mortality of 6.7%. Our study did not show a demonstrable effect on mortality in association with achieving DTD times below 90 minutes. This is consistent with recent evidence that shorter DTD times have not led to decreased mortality on a national scale.
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Although our data are similar to other that of other rural institutions, the main limitation of our study is that it is a small retrospective observational study that includes data over a limited time period. We anticipate that with more data collection over a longer period of time, we would generate results with greater statistical power. Another limitation is that technology has substantially changed over the course of the study period. Not all ambulances have the capability of using in-field 12-lead electrocardiograms, especially in smaller rural communities. As adaptation rates increase, we anticipate more standardization of management strategies and shorter FTD times.
In hospital. Conversely, the majority of transferred patients were unable to achieve the goal D1TD time of 90 minutes, which can be attributed in part to prolonged DIDO times. Ongoing efforts to shorten DTD times have led to improvement in performance over time. Distance from referring hospitals is also a limitation to improving D1TD times for transferred patients, a challenge that is unique to rural tertiary care centers. Better performance is likely to be seen with the more attainable FTD time goal of 120 minutes for this cohort once it is adopted at our institution for national reporting. In cases where the sum of the pre-hospital ambulance transportation time and the DIDO time exceeds 60 minutes, fibrinolytic therapy should be considered in the absence of contraindications. Median DTD time and 30-day mortality at our institution were also found to be comparable to published data from other rural tertiary care institutions. Finally, seasonal variability was detected in the Field group mainly due to differences in pre-hospital ambulance transportation times but was not a factor in achieving goal DTD times. Future studies taking into account ambulance transportation times to referring facilities may be warranted. 
